0 2 DEC 2005 DEVI CE FOR EXERTI NG DRAG The present invention relates to a
device for exerting an aerodynam c drag force particularly, though not
exclusively, on a ballistic shell whilst in flight. It is advangga U@ o]
be able to inprove the accuracy of ballistic shells fired fromartill P@
pi eces, for exanple, so that there is greater probability of hitting the
intended target and | ower prob&EVIGE EOR FEXERIIING] DRAG at er al danmge. The
accuracy of such shells is nuch greater in the azimuth direction than in
the |l ongitudinal direction. Thus, an error zone of generally elliptical
shape results where the long axis of the ellipse is in the |ongitudinal
direction. It ishdqssdddrer tima@deiod herange «f Amarildd [R5y shatdidd) an
flight by increasing its drag coefficient. There has been a proposal for an

art i1l ery shebdyuhich o has @ UnSe COLREHLON ARRIGIEd:0 dicxdirivia,f | i gnt.

The shell Ts initially & med to overshoot the target in the ongi t'udi nal
direction éar?da %lghillhiséti'& Jﬂé Q!Lhtwhialp yi'r{‘gflai hta_erodynam c brake to cause it
to fall short o e original” ‘overshoot and mich closer to the target than
woul d otherwise 1 0 2 DEC 2005
It is advantageous to be able to improve the accuracy of
ballistic shells fired from artillery pieces, for example, so
that there is greater probability of hitting the intended
target and lower probability of so-called collateral damage.
The accuracy of such shells is much greater in the azimuth
direction than in the longitudinal direction. Thus, an error
zone of generally elliptical shape results where the long axis

of the ellipse is in the longitudinal direction.

It is possible to alter the range of an artillery shell

in flight by increasing its drag coefficient.

There has been a proposal for an artillery shell which
has a course correction applied to it during flight. The
shell is initially aimed to overshoot the target in the
longitudinal direction and, whilst in flight, applying an
aerodynamic brake to cause it to fall short of the original

overshoot and much closer to the target than would otherwise



have been the case. In this way it is thought that an error zone of
significantly smaller area may be achi eved. However, there are probl ens
associated with applying drag increasing brakes in that the brdk& Drgsjygoe
applied as symmetrically as possible about the projectile axis so as to
mnimse the possibility of the spinning projectile becomng wunstable in
its traj bever peelhthpresent i Auehhisnwageks is ph&kegpbsshét ean herrer ovi si on
of a device able to exert a substantially synmetrical drag force about the
axi s of gpne of aiphafeethtey S@abdbetoOatrsarmagebétacHiagedoefficient during
flight. According to a first aspect of the present invention there is
provi ded a braking device for increasing the drag coefficient of an
associated projectile whilst in flight, the device conprising: at |east

two braking vagg.JEans: whi-c har&"‘r:gflobi &h&@&g%?%ﬁsgggg:f%?;%%‘ie%ﬁ% Ydrag .

symmetrically rnto a surroundi alrstream el1sin

flight; .retainin aps for intai nin aid at least two.vane neans in a
retracteanFF?§§l%§s$$?gﬁsoh? gﬁagaf%ea r%??e%ﬁ?%u??n%p%.le?n??ial portion
of said flight;,retﬁasing neagg to allow said at |east two vanes to extend
to a secBHATBLHETERONY | AF PSP HPL R PR A AU PEOHRSHHES POt RLSART P sai d

flight; and, said at 2 . .
minimise the possibility of the spinning projectile becoming

unstable in its trajectory.

The present invention seeks to make possible the
provision of a device able to exert a substantially
symmetrical drag force about the axis of spin of a projectile

so as to increase its drag coefficient during flight.

According to a first aspect of the present invention
there is provided a braking device for increasing the drag
coefficient of an associated projectile whilst in flight, the
device comprising: at least two braking vane means which, when
released, extend substantially symmetrically into a
surrounding airstream whilst said projectile is in flight;
retaining means for maintaining said at least two vane means
in a retracted first position out of said airstream during an
initial portion of said flight; releasing means to allow said
at least two vanes to extend to a second position into said

airstream at a desired point during said flight; and, said at



02DEC | east two vane neans further including co-operating neans to ensure
substantially symetrical deploynent into said airstream The braking vane
nmeans may be extensible by centrifugal force due to rotation of Xh@EC s
associ ated projectile about its axis. The device is preferably positioned
on the nose of the projectile, which may be an artillery shell. Shells
sonet i nedeaathtwvevanpemsanecigpebdri nnélidghhgand-ppsrat bng ngedhe devi ce
on the nose of the shell ensures that the braking vane nmeans can extend
into theeasuteusdbBgaatiall gasyipeet secalh@edbyitentroynbe satqrporated in a
fuzing device positioned on a forward part of the shell and which fuzing
devi ce aghssthegashell and causes it to function when required. The braking
vane means may conprise braking vane nenbers which extend substantially
normal to the projectile axis into the surrounding airstream The braking
vane nmenbers may be pivoted about an inner end such that the centrifugal

force generated he projectile spinning about.ifs .axis causes the
br ik ngvane. FERbBYaxt B9 kPRR AT ATS PhE B retreinibhe 5% CeRfupiiedl
force due to rotation of the associated projectile about its

axis.

The device is preferably positioned on the nose of the
projectile, which may be an artillery shell. Shells sometimes
achieve supersonic speed in flight and positioning the device
on the nose of the shell ensures that the braking vane means

can extend into the surrounding airstream per se.

The device may be incorporated in a fuzing deVice
positioned on a forward part of the shell and which fuzing

device arms the shell and causes it to function when required.

The braking vane means may comprise braking vane members
which extend substantially normal to the projectile axis into
the surrounding airstream. The braking vane members may be
pivoted about an inner end such that the centrifugal force
generated by the projectile spinning about its axis causes the

braking vane members to extend into the airstream.



Pi vot ed braki ng vane nenbers are advantageous over vane nenbers which are,
for exanple, arranged to slide out into the airstreamin guide nenbers
under the action of centrifugal force. Such sliding vanes have f{ 2nbREdNS
area available to extend into the airsteamdue to the need to maintain
adequate support of the vanes within the device to counteract the

stresses i npofédobadt heakbpdt Manai metbeunsm aFar efieanbageousndess saed
sliding systens are very accurately nade, they have a tendency to jam due
to any nmmeabeganehicihach, mMigrbexappesenarrdhgsd sochl sdedouny syisd erise ar e
inherently nore expensive to nake and | ess efficient in operation. Pivoted

vane mengergt2egmadiaghageoMembader u@en tEeNdetionsobesanseifiigadi stance
bet ween the pivot point and the centre of gravity of the vane nenbers

provi desshhee meghani ok gayaphags Rival 1 oWt fgat Bee R YL eflayppe genbers to
depl oy under less force than said sliding vanes, due to the turning nonent

gener at ed, Jur g dSPLOYTEDL . ELYOL, ¥30E HEMDELS 8L Sp. have: § heaadyant age of
not requiting guide “nenbers, and So6 the nlsa?lgnnen of vane nenbefrs and
their guide e s not create_a problem_ The retaining neans nmay be

b d
a cover RERBET CWRECRPSLTRBENAYChAD BhakENE SanEe neier SEath  Hac an i ni ti al

part of the flight so as to prevent them extending until desired.
stressesS imposed on them by the airstream. ™ Furthermore,

unless such sliding systems are very accurately made, they
have a tendency to jam due to any misalignment which may be
present. Thus, such sliding systems are inherently more

expensive to make and less efficient in operation.

Pivoted vane members are advantageous under spin
conditions because the distance between the pivot point and
the centre of gravity of the vane members provides the
mechanical advantage of allowing the pivoted vane members to
deploy under less force than said sliding vanes, due to the
turning moment generated during deployment. Pivot vane
members also have the advantage of not requiring guide
members, and so the misalignment of vane members and their

guide members does not create a problem.

The retaining means may be a cover member which surrounds
the braking vane members during an initial part of the flight

so as to prevent them extending until desired.

4



4 0 2 DEC 2DD5 The retai ning neans nmay be one or nore straps. The retaining
nmeans nmay be | atches or hooks positioned on a support or base nenber in a
way which prevents the braking vane nmenbers extending until desigregecT
retai ning neans nay be one or nore pins which may extend into or throug

at | east one braking vane nenber and a support or base nenber. The

rel easi ng nmeans may be expl osive rel easi ng neans such as a small expl osive
charge or explosive cord for exanple, or mmy conprise a gas notor device.
The rel easi ngTheanstanyibe mdehsnasedbef one exanpbee dyraps enote radi o
signal at the appropriate tinme so as to cause the retaining nmeans to

rel ease the braking vane neans to depl oy by extending out into the

ai rstream The rel easing neans may cause fracture of the retaining neans.

The rel easi ngTHEaPétgﬁﬂlﬁ%tﬁéé‘ﬁé'ﬁ{é’be&al’é@chéé‘eofeﬁé’é}@é o dBASnd P dpVe to
a position which allows braking vane neans to deploy. The releasing

means mgagﬁ?%gygeb{»s bL eﬁg%g rcﬁlﬂs A ghe]{iféﬁ%&&ge&@é/ PR AP

fracture I sone rom

vane members extending until desired.

The retaining means may be one or more pins which may
extend into or through at least one braking vane member and a

support or base member.

The releasing means may be explosive releasing means such
as a small explosive charge or explosive cord for example, or
may comprise a gas motor device. The releasing means may be
detonated, for example, by a remote radio signal at the
appropriate time so as to cause the retaining means to release
the braking vane means to deploy by extending out into the
airstream. The releasing means may cause fracture of the
retaining means. The releasing means may alternatively cause
the retaining means to move to a position which allows the

braking vane means to deploy.

The releasing means may achieve its object by causing a
retaining cover member to fracture and/or be jettisoned from

the shell.



D 2 DEC 2DC6 The rel easing neans may alternatively cause frangible fingers
whi ch interlock the braking vane neans together to break and allow themto
depl oy through slots, for exanple, in a nose cover menber. The e &a8i 2005
means nmust be actuated at the appropriate tinme in order to provide the
desired course correction. The releasing nmeans may be activated as stated
above by a renpte radio signal. The device of the present invention itself
may conprise a radio receiver device to receive the renote radio signa
and to cause #beivaitaaing mhansemarsahgensahsvelyteanaei Yehygibhy such
radi o receiver device may be associated with a fuzing device or with the
shel | its¢hferkhehicndinteetectkethaebebiihgi Ngnopreahs vedbyechaneeded to the
rel easi ng means. The renote radio signal may conme froma ground control

station Btegkl 88QNAR1L&WaPREmatECHAbl oy f @ﬁro@%ﬁ”@i@tsp\l ternakhmply, the
rel easi ng neans may be actuated by use of the d obal Positioni ng System

(CPS) as,follawsovAb @e@hb¥en point in its trajectory, an on-board
processor conpares the predicted position of the projectile with its

actual position as determ ned through renotely accessing the GPS. The
processor then calculates the appropriate tinme delay at which

The releasing means must be actuated at the appropriate
time in order to provide the desired course correction. The
releasing means may be activated as stated above by a remote
radio signal. The device of the present invention itself may
comprise a radio receiver device to receive the remote radio
signal and to cause activation of the releasing means.
Alternatively, any such radio réceiver device may be
associated with a fuzing device or with the shell itself, the
radio receiver merely being operatively connected to the
releasing means. The remote radio signal may come from a
ground control station or a reconnaissance aircraft, for

example.

Alternatively, the releasing means may be actuated by use
of the Global Positioning System (GPS) as follows. At a given
point in its trajectory, an on-board processor compares the
predicted position of the projectile with its actual position
as determined through remotely accessing the GPS. The

processor then calculates the appropriate time delay at which



6 0 2 DEC 2005 the braking vane neans need to be deployed, in order to
provi de the proper course correction, to bring the projectile on course
for its intended target. The processor then sets an on-board tiB@rDEC 205
accordingly, and the tiner actuates the releasing neans after the said
appropriate tinme delay. The braking vane neans al so enpl oys co-operating
means t othenRErEiRGaYENE eaRS R e pPoyIertiiem i d IQF rically
about the axis of the shell. Such neans nmay conprise control areas of the
br aki ng PEPEl@eNble SPrePRY COPMFIR EERChdmg tarkrimge crdrairatiasy
asymmetric extension of radially adjacent vane nenbers would result in
nmechani cah cobesé efencet s biotitvereded hea gt r ol Tl garaafe seer vdren nextiserarand an
adj acent part of the other vane nenber. Thus, if one vane were to jam or

stick i nohhogt@setnOr Paddidldyl extandethdasiddOmctleL g ol area of
t he adj acent vane woul d prevent the adjacent vane from extending further

and substaniialhy RELYSNEEN ARY BB | 538 6Pl pmantnd remgecurring.

Alternatively, 1nternmeshing gear teeth nay be enpl oyed on curved portions
of the braking vane nmenbers which ensure that they are depl oyed
symmetrically. The device may conprise pairs of braking vane nenbers,

The braking vane means also employs co-operating means to
ensure that, in use, they deploy substantially symmetrically
about the axis of the shell. Such means may comprise control
areas of the braking vane members, the control areas being
arranged such that any asymmetric extension of radially
adjacent vane members would result in mechanical interference
between the control area of one vane member and an adjacent
part of the other vane member. Thus, if one vane were to jam
or stick in the closed or partially extended position, the
control area of the adjacent vane would prevent the adjacent
vane from extending further and substantially preventing

asymmetrical deployment from occurring.

Alternatively, intermeshing gear teeth may be employed on
curved portions of the braking vane members which ensure that

they are deployed symmetrically.

The device may comprise pairs of braking vane members,

each pair being disposed axially adjacent another.



each pair being disposed axially adjacent another. 7 02 DEC 2005 The device
may i nclude neans for preventing the braking vane nenbers from extending
further than desired into the airstream The device may conpris%z EC 218
tw n-bl aded pairs of braking vane nenbers where the tw n bl ades arB

axi ally adj acent each other. Both bl ades may be pivoted about an inner end
such that the centrifugal force generated by the associated shell spinning
about its axis causes both bl ades of the braking vane nenbers to extend
into the airstTheadevine vayt hecliwile-beadesfauypbeventtventke Pramirxt endi ng
as far into the airstreamas the second of the tw n-blades. The second of
t he tw nvbhhadesmbays beopr exeahétingr burekéenthag desihed ihanm desired into
the airstreamby restraining neans which may be carried by the first

bl ade. Thersegoad.of the tw n-blades may overlie the first blade such that
support is provided for the second blade by the first bl ade when both

bl ades are fully extended. The second bl ade nmay advant ageously provi de an
increased area extending into the airstream and therefore an increased

drag | coef 11 chent aLor LNfagNEbhp DoL! LoD 16605 h0E:L %08 5EGENG, A5RES Of

members where the twin blades are axially adjacent each other.
Both blades may be pivoted about an inner end such that the
centrifugal force generated by the associated shell spinning
about its axis causes both blades of the braking vane members
to extend into the airstream. One of the twin-blades may be
prevented from extending as far into the airstream as the
second of the twin-blades. The second of the twin-blades may
be prevented from extending further than desired into the
airstream by restraining means which may be carried by the
first blade. The second of the twin-blades may overlie the
first blade such that support is provided for the second blade
by the first blade when both blades are fully extended. The
second blade may advantageously provide an increased area

extending into the airstream and therefore an increased drag

coefficient for the shell in flight.

According to a second aspect of the present invention,
there is provided a fuzing device incorporating the braking

device of the first aspect of the present invention.



there is provided a fuzing device incorporating the braking device of the
first aspect of the present invention. 8 D 2 DEC 2005 According to a third
aspect of the present invention, there is provided a projectilﬁz c
incorporating the braking device of the first aspect or the fu2|r£Fdé@§ce
of the second aspect of the present invention. In order that the present
invention may be nore fully understood, exanples will now be described by
way of illustration only with reference to the acconpanyi ng draw ngs, of

whi ch: Fi gur eandcsh@ygacgeneridl r&T 955 SECHF O h&yed Bndempi e, shel |
Figure 2 shows a schematic cross section through a device according to the

present {pvpoty nprﬁ,g&é@ %ra o) c @ EXPANALOL Y MWl fBans,d o ensure

. t .
symmetri cal depl oynent o g vane neans, ﬁ%gure 4" shows aS%ront Vi ew

along a shell axis, .0f fhe braking vanes of . Figure. 3 depl oyi nor y;
i gure SSRbNE G Vit STET e e O SR PRt o AR Vs

failed to deploy_nornmally; 9
aspect gf the prggent invention.

In order that the present invention may be more fully
understood, examples will now be described by way of
illustration only with reference to the accompanying drawings,

of which:

Figure 1 shows a general cross sectional view of a

typical shell;

Figure 2 shows a schematic cross section through a device

according to the present invention;

Figure 3 shows an explanatory view of means to ensure

symmetrical deployment of braking vane means;

Figure 4 shows a front view along a shell axis of the

braking vanes of Figure 3 deploying normally;

Figure 5 shows a view similar to that of Figure 4 but

where one vane has failed to deploy normally;



0 2 DEC 2005 and Figure 6 which shows a front view along a shell axis of a
devi ce having two pairs of braking vane nenbers. Figure 7a shows the form
of single-blade braking vane nenber which is used in Figure 6, gndpegnyge
used in place of the vanes shown in Figures 1-4. Figure 7b shows an
alternative formof single-blade braking vane nenber together with
limting neans for preventing the braking vane nenber from extendi ng
further than desired into the airstream Figure 8a shows a front view
along a projeshdl e axis of a device having two pairs of single-blade

br aki ng vanes, each being of the kind shown in Figure 7b. Figure 8b shows
a front view along a projectile axis of the device shown in Figure 8a,
wherein the two pairs of single-blade braking vanes are fully deployed. 10

0 2 DEC 2005 f{gwre Oayshonsshdigs tywoshlades of cfr‘{t_é, n; hiade biakd nge yane

menber which can be used 1 n place of the single-blade versions shown in

Fi gures. 22, 2. 835 A9% 8- o1 47 S W S Fauld Mgl @l ong @ projectile
Figure 7a shows the form of single-blade braking vane
member which is used in Figure 6, and can be used in place of

the vanes shown in Figures 1-4.

Figure 7b shows an alternative form of single-blade
braking vane member together with limiting means for
preventing the braking vane member from extending further than

desired into the airstream.

Figure 8a shows a front view along a projectile axis of a
device having two pairs of single-blade braking vanes, each

being of the kind shown in Figure 7b.
Figure 8b shows a front view along a projectile axis of

the device shown in Figure 8a, wherein the two pairs of

single-blade braking vanes are fully deployed.

10



device having two pairs of tw n-blade braking vanes as shown in Figure 9a,
wherein the vanes are fully deployed. Referring now to the draw ngs and
where the same features are denoted by comon reference nureral 9.2 BEQuog 1
shows a cross section through a shell indicated generally at 10 and

i ncorporating a braking device according to the present invention. The
shel | incl udeBigip A vy the twe hiAdes ddviecavwiq -H@de Bzakimg devi ce
16 according to the present invention at the nose end of the shell. The
br aki ng dew ceerdenwisihwram hdheisshematplacy afs tdectsioylef-blEidgure 2
conprises a base nenber 20 which is used to attach the device 16 to the
fuze 14 whistomaskowenid &iqotdamyal5 7ontan whiclsd.he base plate 20 is

fi xed. The base plate 20 provides support for pivots 46, 48 for the
rearward pair of braking vane nenbers 22. Support for pivots 36, 38 for
the forward pair 24 of braking vane nenbers is provided by a second

suppor B ot % 38,80 e LD 4 T 08l SEHT o5y s BONET RIDY 20
conel Lt AL ESh ol 00 eans lSh Sty and, Reevent e Lo Belre of
26

28 of the cover _
in Figure 9a, wherein the vanes are fully deployed.

Referring now to the drawings and where the same features

are denoted by common reference numerals.

Figure 1 shows a cross section through a shell indicated
generally at 10 and incorporating a braking device according
to the present invention. The shell includes a body casing
12, a fuzing device 14 and a braking device 16 according to
the present invention at the nose end of the shell. The
braking device 16 as shown in the schematic cross section of
Figure 2 comprises a base member 20 which is used to attach
the device 16 to the fuze 14 which has a central column 15
onto which the base plate 20 is fixed. The base plate 20
provides support for pivots 46, 48 for the rearward pair of
braking vane members 22. Support for pivots 36, 38 for the
forward pair 24 of braking vane members is provided by a
second support plate 39 attached to the central column 15. A

cover member 26 provides an aerodynamic nose to the shell 10

11



houses a smal | expl osive charge 30 which is detonated by an electrical

i npul se
i mpul se

may haveandirdlases darsmitduress (et Edaimisticleas ghaetesatarin exanpl e,
cause it to fracture along preferred paths to

b e R At W 1B tdte braeldy WhidesS tndribddd oht,. cRaifirog? of

fractur
br aki ng

br aki ng
40, 42,
able to

shell whilst in flight and when the retainin cover nemnber 2
e égftﬂlﬁsﬁ%/é’%ﬁwér 48 T80 3 2E4h A R teEs 24 dOnth6l area 48,
the pivots 44, 46 to the drag or braking area

j etti sorfdEIyF

50 on the opposite side of

via awre 32 toanigniter 34 in the charge 30. The electrical

comes fromradio receiver nmeans (not shown) associ atedgwy Ct@ﬁ
fuzing device 14, the radio receiver nmeans being itself activated by
remote radio signal. The cover 26 may be nade froma plastics materi al

and

whi ch
achi eve a desired node of

vane nmenbers is shown in Figure 3, pair 24 is simlar to pair 22

but di S%ﬁf}l@&%%éﬂ%?%}fe@gﬁprlf%%gg%%s\%% aldn P Hl@neFafy il of

\Y ers

I'stinct braking vane nenbers

h menber, shavi i ve, pivat 44, 46 about which it i
KRR IR R e ch B et PTG GREETAEGR. Sh& s pi nni ng

is

52, 54 cfhagge 3qrenti@e cliestefifcadt igPullfe comasolfroreaadd o FeEEéde® a 12 0
2 DEC 2905

means (not shown) associated with the fuzing device 14, the
radio receiver means being itself activated by a remote radio
signal. The cover 26 wmay be made from a plastics material and
may have various formations (not shown) such as grooves for
example, which cause it to fracture along preferred paths to
achieve a desired mode of fracture and separation from the

shell whilst in flight.

Pair 22 of braking vane wmembers is shown in Figure 3,
pair 24 is similar to pair 22 but displaced by 90° from pair 22
about the shell axis 18. Each pair of braking vane members
22, 24 comprises two distinct braking vane members 40, 42,
each member having a respective pivot 44, 46 about which it is
able to rotate under the influence of centrifugal force from
the spinning shell whilst in flight and when the retaining
cover member 26 is jettisoned by the explosive charge 30.
Each member has a control area 48, 50 on the opposite side of
the pivots 44, 46 to the drag or braking area 52, 54 of each

member. The effect of the control area is to create a

12



potential overl apping area indicated by the shaded area at 56. However,

since the two nenbers 40, 42 lie in the sane plane and are of significant
thickness, it is not possible for them to overlap. Therefore, b% @i?ﬁﬁ%y
possi bl e for both braking vane nenbers to depl oy sinmultaneously. wn
in Figure 5, if braking vane nenber 40, for exanple, jans for any reason,

the tip ROt GONtdvlr g P Ay i ddieRdGe B2 t0e RIS HBlea HraGearea 52

and prevents braking vane nenber 42 from extending further thus,

ol a1 30 SURSLAN Bl Yo YRRl 0 14 56, At el axi

18. Sim y, 1 menber were to jam ti control area 48 would

abut edge, 66 of braking.or dr .area b4 aof menber. 42 and.preven nenber
20" 1 r om T R NG e PHOTR B ber's VR0 o BOSRIRaY RSPy as

shown in Figure 4, the tips 60, 64 and _edges 62, 66 noye al gng_each ot her
to gi ve KuKst Fal | fef'@&@aqoreandtsilﬁlqnalﬁe@%ssd?&leofﬁénpo&% ?W%kl'}lngki ng
vane nenbers thus exerting and maintaining a symetrical force about the
shel | &dne M@NERuUte @ sd M EREROUS Lvr-on sy isbawaf 1bh& igewiecs 16.
Pai rs of braking vane nenbers 22, 24 are shown depl oyed, together with
pai r 22 idfl soradhiogn vstrid Imempetrhé O, etficac teehmpiesi tiaos E22) any oedeont, o show
the difference between the extended and retracted positions of the vane
menbers.the tip 60 of control area 50 abuts the edge 62 of braking or

drag area 52 and prevents braking vane member 42 from

extending further thus, maintaining a substantially

symmetrical drag force about the shell axis 18. Similarly, if

member 42 were to jam, tip 64 of control area 48 would abut

edge 66 of braking or drag area 54 of member 42 and prevent

member 40 from deploying further. When both members 40, 42

deploy normally as shown in Figure 4, the tips 60, 64 and

edges 62, 66 move along each other to give substantially equal

and simultaneous deployment of the braking vane members thus

exerting and maintaining a symmetrical force about the shell

axis 18.

Figure 6 shows a schematic front view of the device 16.
Pairs of braking vane members 22, 24 are shown deployed,
together with pair 22 also shown still in the retracted
position (22) in order to show the difference between the

extended and retracted positions of the vane members.

13



13 0 2 DEC 2005 In Figure 3, a point indicated at 70 is where the tip 60
eventually clears the path of the edge 62 during the course of depl oynent
of the braking vane nenbers. Sinmilarly, there will be a corresf@nBEbgyps
poi nt (not shown) where the tip 64 clears the path of edge 66. Once the
tips 60, 64 have noved past these points, neither menber 40 nor menber 42
can exert any! iFifdWehce ov@CiHe BiHT MG Rt dfarif tBregepItdemdiP iRer eof .
However, this is not inportant since it is in the initial phases of

br aki ng arsare usenthe rc ldeptoyalentpatiatof dnd egigsr 62stduokingy tihe mosrse kdly to
occur. Figure 7a shows a single blade braking vane nmenber 40 having a

pi vot 4@dedeytmert It ithd Dradditd orared adeenbendar dile 1axfd ueheeeofwill
centrifugal force fromthe spinning shell whilst in flight. The nenber 40

i s abl e 40 DPeasddd B ARMNER (HANIRIWH0WHEYl 3 Hes RaW dan ficgize 6) .
Support for the pivot 1is provided by the base plate 20 or the support

plate SEUDUn SO dd JUIhR) et HRThe), 40 Iy Yldveed gl Nt er act

wi th ot her I ng va menbers as described in Figure 3. Figure 7b shows a

si ngl e- hl,ade braking vane.nenmber .72 imlar to nenher 40 th wn_in Figure
o VT et Mo T S thdor” GrsReE 22 s S 787 A prvor
or pin 78

P influence over the other with regard to deployment thereof.
However, this is not important since it is in the initial

phases of braking vane member deployment that jamming or

sticking is most likely to occur.

Figure 7a shows a single blade braking vane member 40
having a pivot 46 about which it is able to rotate under the
influence of centrifugal force from the spinning shell whilst
in flight. The member 40 is able to be positioned about a
central column 15 (shown in Figure 6). Support for the pivot
is provided by the base plate 20 or the support plate 39 (both
shown in Figure 2). The member 40 is profiled to interact

with other braking vane members as described in Figure 3.

Figure 7b shows a single-blade braking vane member 72
similar to member 40 (shown in Figure 7a) having a pivot 46
but also a having a groove 74 and a lip 76. A pivot or pin 78
fixed to an axially adjacent plate such as the base plate 20

or support plate 39 (both shown in Figure 2) limits rotational

14



fixed to an axially adjacent plate such as the base plate 20 or support
plate 39 (both shown in Figure 2) |limts rotational 14 D 2 DEC 2005
nmoverment of the braking vane nember 72 about the pivot 46. As 0 ReDEfcapr
72 noves into the airstreamthe groove 74 noves wth it, the nenber 72
being restrained when the lip 76 at the end of the groove 74 conmes agai nst
the pin T8VeRPRurel sahe mxd it e TRIRAT s{HhhRew R thdt Grands
menbers axially adjacent to another pair 90. The single-blade braking vane
menber s 72 dnQUSYr At AR ehtn Yot misratorean W grspisctid digres he pi vot s
46 and 84 being fixed to a base plate 20 or support plate 39 (as shown in
Fi gure 2yitivenberti? membgy exzriesichd rorstexd ot hetroaHearl it tdte the
airstreamby the pin 78 neeting the lip 76 of the groove 74. Menbers 72

and 82 asgd &bl yhahyodwe depl sy mRiiisaldhe s dascribed in Figure 3.
Figure 8b shows both pairs 80 and 90 of single blade braking vane nenbers
fully depl oyed. Menber 72 has rotated about pivot 46 and is constrained
fromrotating further by the |ip 76 of the groove 74 reaching the pin 78.

The pins 78 afnlc%.l18e6’8%’| Ed}&i!ﬂsfl itd '(Rcatié g ’&’e%leffbfa%% 'E%‘B?&rrﬁ (R ind 82
as previousl’y described, al so act ‘as pivots he pair o aking vane
menber s ég%éggéﬂgﬁgéﬁﬂfuga}aééﬂét¥%[§%5tﬁg% pair 90. The single-blade
braking vane members 72 and 82 are pivoted at points 46 and 84
regpectively, the pivots 46 and 84 being fixed to a base plate
20 or support plate 39 (as shown in Figure 2). Member 72 is
prevented from extending too far into the airstream by the pin

78 meeting the lip 76 of the groove 74. Members 72 and 82 are

only able to deploy symmetrically, as described in Figure 3.

Figure 8b shows both pairs 80 and 90 of single blade
braking vane members fully deployed. Member 72 has rotated
about pivot 46 and is constrained from rotating further by the
lip 76 of the groove 74 reaching the pin 78. The pins 78 and
86, which restrict the movement of the members 72 and 82 as
previously described, also act as pivots for the pair of
braking vane members 950 axially adjacent to the pair 80.
Member 94 rotates about the pivot 86 and member 92 rotates
about the pivot 78. Similarly, the pivots 46 and 84, around
which the members 72 and 82 rotate, also act as the pins which

constrain the rotation of the members 94 and 92 respectively.
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Menber 94 rotates about the pivot 86 and nmenber 92 rotates about the pivot
78. Simlarly, the pivots 46 and 84, around which the nenbers 72 and 82
rotate, also act as the pins which constrain the rotation of tipQ pembggs
94 and 92 respectively. 15 0 2 DEC 2005 The pivots 46, 78, 84 and 86 are
fixed to a base plate 20 and a support plate 39 as shown in Figure 2.

Fi gure 9eheshnwsotdsvadyl adgs sk02mnd el G4 anficted agettheasd elmta 2w rndl ade
br aki ng vane assenbly 100. The blade 102 is simlar to the nmenber 72 shown

in Figurg filade 3X02 o rHRLLS AUl Bivot 46 which is fixed to a
base plate or support plate 39 (showt in Figure 2). This rotational

novenment is |imted by the |ip 76 of the groove 74 reaching a pivot or pin
such as 78 (shown in Figure 7b), which is fixed to a base plate 20 or a

support pl at own.in Fi 02 al o has ixed to it a
pin 106. The% gé’tfx% G4 SHowsy &30 g‘rs?&&?dt(? E&? OF & 5 PS5 e bl ade
102 when_ not “P|O¥¢, such t hat bot h bl ades 102 and 104 are able to rotate
about t HOLH Fott"4a "PRRESPIGE 1104 VREE 2S5EINY 1608 -whitle PLadgxil8p ¢S

adj acent to the groove 74 when the blades 102 and 104 are not depl oyed.

The grod@ilge deedheofmembes §2| ispowrhén Bliguael0l-hadhe Hdeced 1€Rosed

groove 110 which receives the
rotates about a pivot 46 which is fixed to a base plate 20 or

support plate 39 (shown in Figure 2). This rotational
movement is iimited by the lip 76 of the groove 74 reaching a
pivot or pin such as 78 (shown in Figure 7b), which is fixed
to a base plate 20 or a support plate 39 (shown in Figure 2).
The blade 102 also has fixed to it a pin 106. The blade 104
is designed to fit axially adjacent to the blade 102 when not
deployed such that both blades 102 and 104 are able to rotate
about the pivot 46. The blade 104 has a groove 108 which is
axially adjacent to the groove 74 when the blades 102 and 104
are not deployed. The groove 108 does not have a lip. The
blade 104 has a second closed groove 110 which receives the
pin 106 fixed to the blade 102. The movement of the blade 104
relative to the blade 102 is restricted by the pin 106 coming

against the ends of the groove 110.

Figure Sb shows two axially adjacent pairs of twin-blade
braking vane assemblies 110 and 112 fully deployed. Blades

102 and 104 rotate about the pivot 46 which is fixed to a base
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pin 106 fixed to the blade 102. The novenent of the blade 104 relative to
the blade 102 is restricted by the pin 106 com ng against the ﬁgiﬁgpf t he
groove 110. Figure 9b shows two axially adjacent pairs of tw n- 2008
br aki ng vane assenblies 110 and 112 fully depl oyed. Blades 102 and 104

rotate abput the pivot 46 ich is fixed to a hase 16 D 2 DEC 2005 plate or
suppor t L%E‘-#b roﬁgulﬁodﬁe S5 depl c@éadieasmfzarlsaéjepg@é’ﬁ%blaﬁ 516 ey
restrained fromfurther rotation by the pivot 78 meeting the lip 76 (shown
in Fi guRPMDLIF 3k iy gRAaradnedrfe gy faethesr dedaticon Pavébe Biiyosn t he
groove 108 and is therefore able to rotate further into the airstreamthan
the bl atR MEEXimt dde 104 i% plsdhoont dd ffrigmneotoat)i o frinet lggooviea4 -desi r ed
by the pin 106 fixed to the blade 102 within the groove 110. Bl ade 102

advant ageotiH dade adddedesuppar thave &bllage ch04hewkjirelvvien 1olse aceipliey ed
position is otherwi se only supported by the pivot 46. This tw n-bl ade

ar r angeriir SN adle Fgwa e FHHES iatlakter sRraki-dgms hbacehnar ea than
that of the single-blade arrangenment shown in Figure 8b. 17 0 2 DEC 2005
CLAIMB plade 102. Blade 104 is prevented from rotating further than
desired by the pin 106 fixed to the blade 102 within the
groove 110. Blade 102 advantageously provides support to
blade 104, which in the deployed position is otherwise only
supported by the pivot 46. This twin-blade arrangement shown

in Figure 9b provides a larger braking surface area than that

of the single-blade arrangement shown in Figure 8b.
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1. A braking device for increasing the drag coefficient of an associated
projectile whilst in flight, the device conprising: at |east two braking
vane means which, when released, extend substantially symetryoapty sgpto a
surrounding airstreamwhilst said projectile is in flight; retaining feans
for maintaining said at | east two vane nmeans in a retracted first position
out of said airstreamduring an initial portion of said flight; rel easing
neans to allow said at |east two vanes to extend to a second position into
said airstreamat a desired point during said flight; and, wherein said at
| east two vane neans each includes co- operating neans which co-operate
W th eacbrLatler to ensure substantially symetrical deploynent into said
airstream 2. A device according to claim1l wherein said at |east two vane
nmeans are extensible by centrifugal force due to rotation of said
associated projectile about its axis. 3. A device according to either claim
1 or clalm 2 dherekdngsaied ideviTer | Snposasinpedhendaaorowarfd jpardntofosai d
associ ated projectile. 18 0 2 DEC 2005 4. A device according to any one
precedi nghcl asArwheteidn toye ) adeddilce iwhihebr podnat édiighta f ddieng devd e
positioned on a

comprising: at least two braking vane means which, when

released, extend substantially symmetrically into a

surrounding airstream whilst said projectile is in flight;

retaining means for maintaining said at least two vane means

in a retracted first position out of said airstream during

an initial portion of said flight; releasing means to allow

said at least two vanes to extend to a second position into

sald ailrstream at a desired point during said flight; and,

wherein said at least two vane means each includes co-

operating means which co-operate with each other to ensure

substantially symmetrical deployment into said airstream.

2. A device according to claim 1 wherein said at least two
vane means are extensible by centrifugal force due to

rotation of said associated projectile about its axis.
3. A device according to either claim 1 or claim 2 wherein

said device 1is positioned on a forward part of said

associated projectile.
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forward part of an artillery shell. 5. A device according to any one
precedi ng clai mwherein the braking vane neans conpri se brakin% vane
menbers whi ch extend substantially normal to the projectile axil DBC gppghe
surrounding airstream 6. A device according to claim5 wherein the braking
vane nenbers are pivoted about an inner end such that.the centrifugal
force gefier at2diBYLERAGSIBETBY b pPiBY c24¢ | RSP TR gl PN ERI G can
cause the braking vane nenbers to extend into the airstream 7. A device
accor di ngevecanys ohec precraied thak niwhineidevice peshiivmed mEars is a
cover nmenber which surrounds the braking vane neans during an initial part
of said forgatd Bar? devaceasctblretyngshellany one of clains 1 to 6 wherein
the retaining nmeans is a strap. 9. A device according to any one of clains
1 to 6 wherein the retaining neans is a latch or a hook. 19 02 DEC 2M 10. A
device according to any one of clains 1 to 6 wherein the retaining neans is

a pin. 14. Aﬁe&é&fcécé@i&élﬂnéot&'ﬁxé&e wWhet &l gy A6 Pl i G Snds, ¢ o or
t hrough at | east one braking vane nenber and a support
braking vane means comprise braking vane members which extend

substantially normal to the projectile axis into the

surrounding airstream.

6. A device according to claim 5 wherein the braking vane
members are pivoted about an inner end such that the
centrifugal fofce generated by the associated projectile
spinning about its axis can cause the braking vane members to

extend into the airstream.
7. A device according to any one preceding claim wherein the
retaining means is a cover member which surrounds the braking

vane means during an initial part of said flight.

8. A device according to any one of claims 1 to 6 wherein

the retaining means is a strap.

9. A device according to any one of claims 1 to 6 wherein

the retaining means is a latch or a hook.
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or base nenber. 12. A device according to any one preceding claimwherein
the releasing neans i s explosive rel easing neans. 13. A device &Zdﬁﬂnmmg to
any one of claims 1 to 11 wherein the releasing neans is a gas notor
device. 14. A device according to any one preceding claimwherein said

rel easi ngpMeansyési 6aP2BESr@indet HhaREtdyat & BYafnd e 6 At 55 gnal .
15. A device according to any one preceding claimwherein in use said

releasinghgegggaggyﬁgsmégﬁgpyéea jpsaid retaining neans. 16. A device

according to any one preceding claimwherein in use said rel easi ng neans
permts said retaining neans to nove to a position which allows said

br aki ng vane neans to deploy. 20 0 2 DEC 2005 IV. A device according to
claiml1 wherein_the retaining means conprise frangihle fjngerslgﬂéch join
the brakihg VAn@eVHERARCEIEMerto 182N el e LRidb ridih Pid SR

precedi ng claimhaving a radio receiver device incorporated therein. 19. A

devi ce atle®? dPhgtheCedhiah 18eatierdia Reakinadiang awiikar 4nd GheFmAar y

connected to the rel easi ng neans.
or base member.

12. A device according to any one preceding claim wherein the

releasing means is explosive releasing means.

13. A device according to any one of claims 1 to 11 wherein

the releasing means is a gas motor device.

14. A device according to any one preceding claim wherein
said releasing means is capable of being activated by a remote

radio signal.

15. A device according to any one preceding claim wherein in
use said releasing means causes fracture of said retaining

means.
16. A device according to any one preceding claim wherein in

use said releasing means permits said retaining means to move

to a position which allows said braking vane means to deploy.
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20. A device according to any one preceding claimwherein the releasing
nmeans are actuable by use of the Gobal Positioning System 21. A device
according to claim20 having an on-board processor for conpar il DEDEDS
predi cted position of the projectile with its actual position as

determ ned through renotely accessing the d obal Positioning System and
then calculating the requisite tinme delay to deploynent of the braking
vane nmeans to provide course correction. 22. A device according to any one
precedi ng’cl aPmIGEre # coFUpeT dte ngl dbant BReeaéh VhRerréans indcl udes a
control area of the braking vane nenber, said control areas heing

ar r anged™E8Co6PEPEE Wit iEch other 9gtiehvRhab ARy aSPnBEA*e "Ext'éis on of
radi ally adjacent vane nmenbers would 21 02 DEC 2oMresult in mechanica

i nterf er Bfie8Sp&PAESN ' he control area of one vane nember and an adj acent
part of the other vane nenber. 23. A device according to claim1 wherein
co-operating neans conprise interneshing gear teeth. 24. A device according

to any ong.Preceding claim. ey & i) fev] eEcSaTRY ! 8981 RALLS 19y by aking

vane nenbers each

radio receiver device incorporated therein.

19. A device according to claim 18 wherein said radio

receiver is operatively connected to the releasing means.

20. A device according to any one preceding claim wherein
the releasing means are actuable by use of the Global

Positioning System.

21. A device according to claim 20 having an on-board
processor for comparing the predicted position of the
projectile with its actual position as determined through
remotely accessing the Global Positioning System and then
calculating the requisite time delay to deployment of the

braking vane means to provide course correction.

22. A device according to any one preceding claim wherein
co-operating means of each vane means includes a control
area of the braking vane member, said control areas being
arranged to cooperate with each other such that any

asymmetric extension of radially adjacent vane members would
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bei ng di sposed axially adjacent another. 25. A device according to claimb5
wherein said braking device includes neans for preventing said braking
vane nenbers from extending further than desired into the air§QrpemyB6.
A devi ce according to claim5 wherein each braking vane nenber conprises a
tw n-bl aded braki ng vane and the tw n- bl ades of each of said braking vane
menbers are axially adjacent each other. 27. A device according to claim
26 wherein said twi n-blades are each pivoted about an inner end such that
in use the centrifugal force generated by the associated projectile

spi nning about its axis causes both of said twin-blades to extend into the
ai rstream 42.0,2 DEC 2005é¥iif¥§§ ice accgégangntg claim,27 wherein there

. .aea chanic ?ren?e ae control  are
I'S proviade means tor preventing a T1rSt one of Sal tw n-blrades Trom

extendi ngragnbak aas &c@LONdONE Pf; $pd deh Wi Psblades that gthhe Rinfest ream
29. A device according to claim28 wherein the said second of said

t W n- bl adlesbes.restrained fromextending further than desired into the
ai rstream by restraining neans carried by the

23. A device according to claim 1 wherein co-operating

means comprise intermeshing gear teeth.

24. A device according to any one preceding claim, wherein
the device comprises pairs of braking vane members each pair

being disposed axially adjacent another.

25. A device according to claim 5 wherein said braking
device includes means for preventing said braking vane
members from extending further than desired into the

airstream.

26. A device according to claim 5 wherein each braking vane
member comprises a twin-bladed braking vane and the twin-
blades of each of said braking vane members are axially

adjacent each other.

27. A device according to claim 26 wherein said twin-blades
are each pivoted about an inner end such that in use the
centrifugal force generated by the associated projectile
spinning about its axis causes both of said twin-blades to

extend into the airstream.
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first of said tw n-blades. 30. A device according to any one of clainms 26
to 29 wherein the said second of said tw n-bl ades overlies thﬁ fhEEt of
said tw n-blades when both of said twin blades are fully exte 3e ; ch
t hat support is provided for the said second bl ade by the said first

bl ade. 31. A deyice accordipng to any one preceding claim the device
conpri sifiy pdtr Vo"fc%r%ﬁﬁ?ﬁj{] é:?réér?sl,m e%ct’("}"%erlrbéﬁ'}}?dfe diSs poseddgd al |y
adj acent another. 32. A fuzing device incorporating the braking device of
any one Wfanshel ¢ sueaiey i 1138 Mer] éalid evldcdlpsiest ifd@™ he braki ng
devi ce of any one of the preceding clains. 23

extending as far as a second one of said twin-blades into the

airstream.

29. A device according to claim 28 wherein the said second of
said twin-blades is restrained from extending further than
desired into the airstream by restraining means carried by the

first of said twin-blades.

30. A device according to any one of claims 26 to 29 wherein
the said second of said twin-blades overlies the first of said
twin-blades when both of said twin blades are fully extended,
such that support is provided for the said second blade by the

said first blade.

31. A device according to any one preceding claim, the device
comprising pairs of braking vane means, each pair being

disposed axially adjacent another.

32. A fuzing device incorporating the braking device of any

one of the preceding claims.

33. A projectile incorporating the braking device of any one

of the preceding claims.
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